






Attachment - Summary of Benthic Ecology Evidence that Supports a 2 cm Sediment 
Interval for Risk Estimates  

The current Lower Passaic River Study Area (LPRSA) benthic invertebrate 
community is concentrated in the upper 2 cm of bedded sediment (considered the 
biologically active zone) where benthic organisms are actively re-working the 
sediment and where exposure to sediment associated chemicals occurs. It is 
concluded from the following lines of evidence (LOEs) collected as part of the 
LPRSA remedial investigation/feasibility study (RI/FS) that the benthic community 
is found in the upper 2 cm: 

 Based on the Sediment Profile Imaging (SPI) survey conducted in the LPRSA by 
Germano and Associates (2005), the mean redox potential discontinuity (RPD) 
depth in the brackish water sections of the LPRSA was 1.6 cm, while the mean 
RPD depth in the freshwater sections was 1.9 cm. Figure 1 shows the sitewide 
(i.e,. RM 0 to ~RM 16) distribution of RPD depths measured during that study. 
The RPD depth is the boundary between oxygenated and anoxic sediment, 
which in sediment can be as little as a few millimeters (Vermeij 1987, Germano 
and Associates 2005), and it is dependent principally upon biological activity and 
physical mixing.  

 Consistent with the RPD depth, Germano and Associates (2005) found that most 
of the biological activity in the LPRSA was occurring in the aerobic zone, i.e., 
within the top 2 cm, and that feeding voids observed in deeper sediment were 
infrequently observed (approximately 24% of SPI locations with penetration 
depths > 2 cm and only a few were > 4 cm).  

 Using available benthic invertebrate trait data from the literature (e.g., empirical 
evidence of  burrowing depth, body length, feeding strategy, mobility, tolerance 
of anoxia, and/or other relevant life history), all benthic invertebrates observed 
during the CPG surveys of LPRSA benthic community during the RI, were 
categorized in terms of their likely burrowing depth. Based on this categorization 
of benthic taxa, the majority of benthic invertebrates observed in the LPRSA are 
typically not expected to be found at sediment depths greater than a few 
centimeters, particularly in transitional and freshwater zones of the LPRSA 
(i.e., upstream of RM 4) where benthic invertebrates were more abundant.  

 Feeding strategies and organism size for the more abundant benthic 
invertebrates indicate that they are primarily feeding in the shallow-bedded 
sediment or at the sediment surface. For example, Limnodrilus hoffmeisteri, L. 
udekemianus, Quistadrilus multisetosus, Aulodrilus pigueti, Hobsonia florida, 
Gammarus sp., and Corbicula sp. are expected to be found in shallow sediment, 

 



either feeding at the surface or near the surface1; those 7 species account for 
approximately 74% of the total abundance in the LPRSA. 

 

 
Source: Germano and Associates (2005) for the LPRRP - USEPA Region 2 and Partner Agencies 

Figure 1 Distribution of RPD layer depths measured during SPI survey of the 
LPRSA 

 

1  For example, tubificid worms tend to feed with their heads down in sediment, but with their tails 
extending above burrows; L. hoffmeisteri, a tubificid that accounted for more than 50% of the total 
abundance, sitewide, grows approximately 2 cm in length on average. 
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Summary of Biologically Active Zone (BAZ) Site Literature 
Site BAZ Depth Analysis Tool Used Ascribed Causes Citation 

Sweden Upper few cm SPI survey 
High oxygen demand from 
high nutrient and high organic 
carbon input  

Nilsson, H.C, Rosenburg, 
R.2000. 

Hudson Upper few cm, p.5-32 literature Natural history of FW systems Anchor QEA. Hudson River 
Vol. 2 July 1999. 

Grasse River Upper few cm Site-specific community 
studies, literature 

Oligochaetes and chironmids 
upper few m in FW systems; 
natural history of these 
organisms 

Alcoa, June 2012. Analysis of 
Alternatives Report, Grasse 
River Study Area, Massena, 
NY 

Providence River and 
Narragansett bay, RI 

Variable; multiple stations 
under 2-3 cm SPI survey Organic enrichment from 

CSOs and other sources Valente, R.M et al. 1992 

Embayment, west coast of 
Ireland 2-3 cm SRI survey and benthic grab 

samples 
Organic enrichment  from 
mariculture operations O’Connor, B.D.S. et al. 1989 

Great Sound, NJ Upper few cm SPI survey, benthic 
invertebrate collection  Organic enrichment Grizzle, R.E., and C.A. 

Penniman, 1991 

World-wide and lab studies Upper few cm in sediment Measurements of redox and 
oxygen 

Depleted oxygen and rpd layer 
affecting benthic organisms 

Diaz, R.J and R Rosenburg 
1995 

Sweden Upper few cm Benthic community, sediment 
cores Organic enrichment Gunnarsson, J.S., K Hollertz 

and R Rosenburg. 1999 

various Distance from organic source Benthic community Organic enrichment Pearson, TH, and R 
Rosenberg. 1978 

Sweden Upper few cm Benthic community, SPI Organic enrichment; oxygen 
depletion 

Nilsson, HC and R Rosenberg 
1997 

Sweden Upper few cm Benthic community, oxygen, 
redox layer Oxygen depletion Nilsson, HC and R Rosenberg 

1994 
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